But covariation is not the only genetic mechanism that can lead to the evolutionary preservation of seemingly maladaptive or nonoptimal traits. For example, a particular trait (or associated genes) may serve multiple functions and may maximize overall fitness without maximizing fitness on any single function. We refer to this as the "Handy-Dandy" evolutionary mechanism, by analogy to the celebrated Handy-Dandy kitchen device, without which no kitchen is complete. The Handy-Dandy slices, dices, and peels, plus opens cans and bottles. It thus performs multiple functions, although none, one might argue, especially well. The value of the device lies in the combined utility of its various functions. So long as this utility is sufficiently great, the device remains useful, even if it loses some of its original functions (for example, in time, the can-opener might break).
Similarly, a trait that subserves multiple functions need not be optimal on any one function to permit the trait to persist in the face of natural selection pressures. Indeed, it might serve some functions quite poorly, with a negligible or even adverse effect on reproductive fitness. Long mating calls, which appear to be of limited survival value, may represent but one of several HandyDandy functions that combine to enhance overall fitness. The solution to many evolutionary anomalies requires acknowledging the complexities of genetic interactions. The Handy-Dandy model provides an intuitive framework for examining the nature of such interactions. We agree with Abramson and Pinkerton's assessment of the evolutionary implications of a common genetic basis for distinct traits or of a single trait with multiple "functions." Nonetheless, their "Handy-Dandy" evolutionary mechanism is, in our opinion, just a new label for the venerable concepts of indirect selection and trade-offs among fitness components. When traits are genetically correlated by means of pleiotropy (a common genetic basis) or linkage disequilibrium (nonindependence of loci within a genome or population), selection acting directly on one trait will also act indirectly on the correlated trait (1). Thus, a trait can evolve or be maintained in a population not because it is valuable in itself, but because of its genetic association with a beneficial trait.
Paul R. Abramson
Furthermore, fitness--the ultimate target of selection--has many components, including growth, survival, and reproduction. A single trait may have opposite effects on different fitness components, so that optimizing total fitness is unlikely to maximize any one component of fitness [see (2) for a review].
